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ENGINEERING EXPERIMENT STATION 
GEORGIA INSTITUTE OF TECHNOLOGY • ATLANTA, GEORGIA 30332 
September 9, 1976 
Martin Marietta Corporation 
P. 0. Box 2371 
Denver, Colorado 80201 
ATTENTION: Mr. John Myers 
Mail No. S-0403 
Subject: 	Transmittal of Broyles & Broyles Research Exneriment Construction 
Schedule under MMC Contract RC5-230340 
Gentlemen: 
Attached herewith are two (2) copies of subject. 
Sincerely yours 
Carlos Seminario 
Program Operations Coordinator 
Solar Energy and Materials 
Technology Division 
jj 
Enclosure: Two (2) copies of Broyles & Broyles Research Experiment Construction 
Schedule 
cc: Ray Ernest, MMC 
Bill Phillips, MMC 
Al Becker, GIT ✓ 
File A-1759 Schedules 
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ENGINEERING EXPERIMENT STATION 
GEORGIA INSTITUTE OF TECHNOLOGY • ATLANTA, GEORGIA 30332 
October 5, 1976 
Martin Marietta Corporation 
P. O. Box 2371 
Denver, Colorado 80201 
ATTENTION: Mr. John Myers 
Mail No. S-0403 
Subject: Transmittal of Broyles & Broyles Research Experiment Construction 
Schedule under MMC Contract RC5-230340 
Gentlemen: 
Attached herewith are two (2) copies of subject. 
Sincerely yours, 
Carlos Seminario 
Program Operations Coordinator 
Solar Energy and Materials 
Technology Division 
ii 
Enclosure: Two (2) copies of Broyles & Broyles Research Experiment Construction 
Schedule 
cc: Ray Ernest, MMC 
Bill Phillips, MMC 
• 	Al Becker, GITi....- 
File A-1759 Schedules 
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ENGINEERING EXPERIMENT STATION 
GEORGIA INSTITUTE OF TECHNOLOGY • ATLANTA, GEORGIA 30332 
July 1, 1976 
Martin Marietta Corporation 
P. O. Box 2371 
Denver, Colorado 80201 
Attention: Mr. John E. Myers 
Mail No. S-0403 
Subject: 	Transmittal of Georgia Tech Program Schedule under MMC Contract 
RC5- 230340 
Gentlemen: 
Attached herewith are two (2) copies of subject. 
Sincerely yours, 
Carlos Seminario 
Program Operations Coordinator 
Solar Energy and Materials 
Technology Division 
Enclosure: Two (2) copies of Georgia Tech Schedule 
cc: Ray Ernest, MMC 
Al Becker, CIT../ 
File A-1759 Schedules 
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PRELIMINARY DESIGN OF PILOT PLANT 
PREPARE POCE FINAL REPORT 
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SUBCONTRACTS LET (Excludes Ga. Power) 
TEST PLAN - PRELIMINARY 
TEST PLAN - FINAL 
TEST PROCEDURES 






















AUG S _D _1' 
19 261 2 9 6 23 30 7 J 14 21 28 4 11 25 2 9  16 , 2027 
?:C)PCXE!.;. i:5: 	_ 	_ 
1 
/ _ 	. 
1 A FR i - AIR FILTER & REGULATOR _ 
II 




ilEL 	1,2 	- 	BELLOWS _ 	. . 	. ,a, ___, i . 
, 1 

















m? 1,2,4_ . - 	BY PASS VALVES (2, h 1 , 
EPV 3 7. _DY PASS VALVE (ON HAND)* 
1 	 __ 
t nv1 :. BLEED VALVE 
I 1 
,41,— 



















CP 	1,2 - HIT EC CIRCULATION PUTTS I -  
4 4 - 
, 
1 
















4. C:.: - COLD WATER VALVE A ..., 
-- 	___ J 3 
D5 1,2 - DE SUP ERNEATER SPRAY NOZZLES . , 	 -411 
1 	i i 















I 	MR I s sued  
2 P, 	O. 	P Laced 
3 	Procuretcnt 	on 	Dock 
2 
DV 6 - 	LT.% IN VALVE A_ Irri, 
J.DV I - EMERCENCY DRAIN VALVE (ON HAND)* 
1 	1 F 1 
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EQUIPMENT PROCUREMENT SCHEDULE 
PROCUREMENT EVENTS 
1975 	 1976 
NOV DEC 	JAN 	FEB 	MAR 	APR 	MAY 	JUN 	JUL 	AUG S 	0 	N 	- 
14 21 28 5 12 19 26 2 9 16 23 30 6 _ 13 20 27 	5 12 19 26 2 9 16 23 30 
11111 
7 14 21 28 2 9 16 23 3. 6 erg 
PRY 2 - PRESSURE RELIEF VALVE 
















SCV 1 - STEAM CUTOFF VALVE Ak-_,_ 
Ilt 1.2,3 - SAPETi_RUEIyEA_UNKS (ON HAND)* 
1 2 




Tr) I - THF1314A1 (ay_ 
2 







I . c 	WI : 	■ 	I. - 	' ECCEILAL 
1 1 
MEN 












0. Issued Placed 
on Dock 
___ 





Engineering Experiment Station 
11:76,,i Georgia Institute of Technology 
Pato 6/30/76 	Roy. Lir. 	E 
  
Pao 
   
      
4 
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BDV3 - BLOW DOWN VALVE * 
BPV 5, 6 - BY PASS VALVES II 





HT) - HOLDING TANK 
NBCS3 - NITROGEN BLANKET CONTROL SYSTEM 
III NCV1 - NITROGEN CHECK VALVE III 
NV1 - NITROGEN VALVE A A A 
3 
SV 1, 2 - SAMPLING VALVE A A 
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ENGINEERING EXPERIMENT STATION 
GEORGIA INSTITUTE OF TECHNOLOGY • ATLANTA, GEORGIA 30332 
August 4, 1976 
Martin Marietta Corporation 
P. O. Box 2371 
Denver, Colorado 80201 
ATTENTION: Mr. John E. Myers 
Mail No. S-0403 
Subject: 	Transmittal of Georgia Tech Program Schedule under MMC Contract 
RC5-230340 
Gentlemen: 
Attached herewith are two (2) copies of subject. 
Sincerely yours, 
Carlos Seminario 
Program Operations Coordinator 
Solar Energy and Materials 
Technology Division 
ra 
Enclosure: Two (2) copies of Georgia Tech Schedule 
cc: Ray Ernest, MMC 
Bill Phillips, MMC 
Al Becker, GIT a. 
File A-1759 Schedules 
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BPV 3 - BY PASS VALVE (ON HAND)* 
3 
BV 1 - BLEED VALVE A 
(ON HAND)* BV 2 - BLEED VALVE 
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EQUIPMENT PROCUREMENT SCHEDULE 	4 
PROCUREMENT EVENTS 
1975 	 1976 
NOV DEC 	JAN 	FEB 	MR 
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EQUIPMENT PROCUREMENT SCHEDULE 
0 
PROCUREMENT EVENTS 
1975 	 1976 
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MI Bing - BLOW DOWN VALVE _ 
MI 
BPV 5, 6 - BY PASS VALVES NM 
— IIM ■MI 
1 
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BV3 - BLEED VALVE 
— 
MI 





HT3 - HOLDING TANK 
1BCS3 - NITROGEN BLANKET CONTROL SYSTEM IIII 
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NCV1 - NITROGM QiECK VALVE . s.. III Ell 
. 
VW 2.11 - NITROGEN VALVE 
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ENGINEERING EXPERIMENT STATION 
GEORGIA INSTITUTE OF TECHNOLOGY • ATLANTA, GEORGIA 30332 
September 9, 1976 
Martin Marietta Corporation 
P. O. Box 2371 
Denver, Colorado 80201 
ATTENTION: Mr. John E. Myers 
Mail No. S-0403 
Subject: 	Transmittal of Georgia Tech Program Schedule under MMC Contract 
RC5-230340 
Gentlemen: 
Attached herewith are two (2) copies of subject. 
Sincerely yours, 
Carlos Seminario 
Program Operations Coordinator 
Solar Energy and Materials 
Technology Division 
jj 
Enclosure: Two (2) copies of Georgia Tech Schedule 
cc: Ray Ernest, MMC 
Bill Phillips, NMC 
Al Becker, GITV 
File A-1759 Schedules 
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MASTER SCHEDULE: _ 	...- 
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COMPONENT PROCUREMENT LET 
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Ill i 	1 
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TEST PLAN - PRELIMINARY 
TEST PLAN - FINAL 
TEST PROCEDURES 
1 INSTALLATION SUBCONTRACT 
CONTRACToR CERT/ACCEPTANCE 
OPERATIONAL CHECKOUT 1 1.• 1 11 MEP 
EXPERIMENT TEST in iit in in L 
III III Ili III DATA REDUCTION 
II 1 
II H II II II 
1 
PRELIMINARY DESIGN OF PILOT PLANT 
PREPARE POCE FINAL REPORT In it III 
I I I 
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EQUIPMENT PROCUREMENT SCHEDULE 
PROCUREMENT EVENTS 





DEQ JAN FEB 
13 20 





APR 	MAY 	JUN 





AFR 1 - AIR FILTER & REGULATOR ' 
2 	 III 





III BDV 1 - BLOW DOWN VALVE (ON HAND)* A • 
BDV 2 - BLOW DOWN VALVE 
... 
3 III  
BPV 12  L. 4 - BY PASS VALVES .1 2 III Ill:1■ ( 1 , 4) 3 
BPV 3 - BY PASS VALVE (ON HAND)* A 
I 
. BV 1 - BLEED_VALVE 
(ON 
I 
HAND)* BV 2 - BLEED VALVE 
2_ 




CF 3 - OIL CIRCULATION PUMP III III I 
1 
CWV - COLD WATER VALVE 
1 2 - DESUPERHEATER SPRAY NOZZLES __D_S A j 
VALYI _DV_1.549 ____DRAIN (ON HAND)* A,A ■ i 















DV 6 - DRAIN VALVE 
FDV l_.- EMERGENCY DRAIN VALVE (ON 




EQUIPMENT PROCUREMENT SCHEDULE 
PROCUREMENT EVENTS 
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13 20 271 5 2 19 
__ma__ 
2-61:2 
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___. 1412112615 1211912612 
INSTALL 
PROJECT 
9 16 23 111 7 14 21 28 18 25 2 9 16 23 30 611120 27 3 













#11,1 11 3 
FII 
III III 




FCV 4 - 9 - FLOW CONTROL VALVES (5,6) 





III ■ II 1 
FRV 15 - FLOW REVERSING VALVE 
3 111 
FWV 1,2 - FEEDWATER VALVES (ON III III MI 
3 3 
(2,3) HE 1,2,3 - HEAT EXCHANGERS 
III imi di 2 
(1) 
3 




__ __ __ 	__ I 
AL 
2 
HS 1- HITEC SALT al, 
11 





ICS 1 - INSTRUMENTATION 6 CONTROL SYSTEM 	(INCLUDING FIELD INSTRUMENTS) 
II 
■ 
I LP 3J_4 5 - LINE FILTERS ,-. ■ III 
I (ON HAND)* NBCS 1,2 - NITROGEN BLANKET CONTROL SYSTEMS i 	I 
P 1 -PIPE (CONTRACTOR ITEM) 
I 	I 	f 	i 









PF 1 - PIPE FITTINGS 
-_- 
PSH 1 - PIPE SUPPORTS 6 HANGERS (CONTRACTOR ITEM) 
1 
1 [ 
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EQUIPMENT PROCUREMENT SCHEDULE 
PROCUREMENT EVENTS 
1975 	 1976 
NOV 








21 28 4 11 
Mal 
18 25 2 9 16 
JUL 
23 30 6 13 
AUG 
2i 27 
$ 0 N 
s 
19 26 2 9 23 30 6 19 26 2 9 16 23 30 7 
1 3 




?RV 3 : PRESSURE RELIEF VALVE A 
1 
PRD 3 - 10 - PRESSURE RUPTURE DISCS . 
3 
SCV 1_- STEAM CUTQFF VALVE 
SS 	z..s6FETY_ELCBITELIAM -1 .2.3 (ON HAND)* 
1 
T 1 - 4 	GIL _t _16.HITEC—TANKS 
1 2 .3 
1__-_THERYAL_DII _TO 
1..:13COliI3ALCIS • 
Cr-LIRMA POUR en 	sTFAM 
ts 	o 	:. 	I: 	 Iv" 	ErT_RICAL /& -- 
CONTRACT) 
tIS CELLANEOUS : 
(ON HAND)* AIR COMPRESSOR 
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__, 
— 
IHI II It 
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EQUIPMENT PROCUREMENT SCHEDULE 
PROCUREMENT EVENTS 
--- - 	-- 
1975 
20 27 5 
1976  
JUN 	 JUL 	AUG _._ NOV 
14 21 28 5 
DEC 
2 9 16 
JAN 








12 19 26 30 7 14121 28 4 11 ____ 18 25 2 9 16 23 30 6 13 20 27 ----i- 
ADDITIONAL ITEMS: . . 
1 2 3 
•AFR2 - AIR FILTER & REGULATOR A__ A • 













BPV 5, 6 - BY PASS VALVES HAND)*  
I 





HT3 - HOLDING TANK 
NBCS3 - NITROGEN BLANKET CONTROL SYSTEM 
1 2 3 










SV 1, 2 - SAMPLING VALVE A 
1 ' 2 
A 
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ENGINEERING EXPERIMENT STATION 
GEORGIA INSTITUTE OF TECHNOLOGY • ATLANTA, GEORGIA 30332 
October 5, 1976 
Martin Marietta Corporation 
P. O. Box 2371 
Denver, Colorado 80201 
ATTENTION: Mr. John E. Myers 
Mail No. S-0403 
Subject: Transmittal of Georgia Tech Program Schedule under MMC Contract 
RC5-230340 
Gentlemen: 
Attached herewith are two (2) copies of subject. 
Sincerely yours, 
Carlos Seminario 
Program Operations Coordinator 
Solar Energy and Materials 
Technology Division 
jj 
Enclosure: Two (2) copies of Georgia Tech Schedule 
cc: Ray Ernest, MMC 
Bill Phillips, MMC 
Al Becker, GIT 




1976 	 1977  
NDJFMAMJA S O N D J F M A M J 
422 A RESEARCH EXPERIMENT DESIGN 
423 B COMPONENT PROCUREMENT LET _ 
423 B COMPONENT PROCUREMENT AVAILABLE 1111 
423 B SUBCONTRACTS LET A A, 
424 B TEST PLAN 
424 B TEST PROCEDURES 
423 B INSTALLATION .SUBCONTRACT la 
tit 423 B CONTRACTOR CERT/ACCEPTANCE 
423 B OPERATIONAL CHECKOUT 111111 
424 B EXPERIMENT TEST 11lui II 
424 B DATA REDUCTION n H III 
EC AL 
. 
ECONOMIC ANALYSIS ill III III iii 
410 PRELIMINARY DESIGN OF PILOT PLANT 	 H 	 HI HI 
Ito] 	 
11 
410 PREPARE POCE PRELIM DES REPORT 
062 C PROGRAM MANAGEMENT 
A 
- w III III HI III 111111 
062 A PROJECT REVIEWS 
TR TECHNICAL REPORTS A 
---Ak. 
A A __A. 





















I 1 !PIPIIII IIIIIIIIIIII 
ITEMS RECEIVED DURING SEPTEMBER: 
2 3 
EDV3 - EMERGENCY DRAIN VALVE 
3 
FCV 4,7 - FLOW CONTROL VALVES 
ITEMS OUTSTANDING: 
1 2 




TO1 	- HEAT TRANSFER OIL 
i 	.. 
scl 	- SYSTEM CLEANING 1 
.--4 
1 2 3 












_ MISCELLANEOUS PARTS AND SUPPLIES TO BE USED  2 3 2 
DURING TESTING OF RESEARCH EXPERIMENT 
ALL COMPONENTS PROMISED TO THE GENERAL CONTRACTOR ARE NOW ON NOTE: 
.6,3 
	
, 	 DATE 
( 	
Engineering Experiment Station 





ENGINEERING EXPERIMENT STATION 
GEORGIA INSTITUTE OF TECHNOLOGY • ATLANTA, GEORGIA 30332 
November 8, 1976 
Martin-Marietta Corporation 
P. O. Box 2371 
Denver, Colorado 80201 
ATTENTION: Mr. John E. Myers 
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ENGINEERING EXPERIMENT STATION 
GEORGIA INSTITUTE OF TECHNOLOGY • ATLANTA, GEORGIA 30332 
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Martin Marietta Corporation 
P. O. Box 2371 
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MMC Contract RC5-230340 
Gentlemen: 
Under separate cover we have transmitted one (1) complete reproducible 
and one (1) copy of subject. 
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Program Operations Coordinator 
Solar Energy and Materials 
Technology Division 
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Enclosures: One (1) reproducible and one (1) copy of Georgia Tech 
Quarterly Report No. 3 
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THERMAL STORAGE SUBSYSTEM 
Authors: 
Ralph F. Altman 
Steve H. Bomar, Jr. 
Charles A. Murphy 
John E. Myers 
Engineering Experiment Station 
Georgia Institute of Technology 
Atlanta, Georgia 30332 
VI. 	THERMAL STORAGE SUBSYSTEM 
A. 	INTRODUCTION 
During the period covered by this Quarterly Report, April 1976 
through June 1976, several of the major activities that were in 
progress during the previous quarter were concluded. The 
completed activities are: (1) the detailed design of the Thermal 
Storage Subsystem Research Experiment, (2) specification 
preparation and order placement for all major components for the 
Research Experiment, and (3) selection of the construction 
contractor and award of the contract. In addition, the Research 
Experiment Final Test Plan was written, a study that lead to the 
storage media selection was completed and preparation of the 
Research Experiment Test Procedures was begun. 
1. 	Thermal Storage Subsystem Research  Experiment 
The detail design of the Research Experiment was completed during 
this quarter. The design effort included: 
o Layout and analysis of all of the steam, feedwater, 
molten salt and oil piping. 
o Specifitation and selection of pumps and valves. 
o Review and approval of heat exchanger designs. 
o Review and approval of storage media tank designs. 
o Review and approval of control console and control 
system components. 
Orders for all system components have been placed and the oil 
circulation pump, the oil bypass cooler, all the flow reversing 
valves, four flow control valves and one pressure relief valve 
have been received. The construction of the heat exchangers and 
storage media tanks is proceeding on schedule. 
Thermxchanger, Inc., the subcontractor that is supplying the 
heat exchangers, has ordered and received all components and 
materials required for fabrication except gaskets, sealing rings 
and the mesh separator for the evaporator. All of the sub-
assemblies of the two molten salt heat exchangers are complete 
and final assembly of these units will begin early in July. Sub-
assembly fabrication for the two oil heat exchangers is 
scheduled to begin in early July. J. J. Finnigan Industries, 
Inc. , will supply the tanks for the Research Experiment. All 
tank components have been delivered to J. J. Finnigan and 
fabrication is 30 percent complete. 
A request for quotation for the construction of the Research 
Experiment was issued on May 6, 1976. The quotation request 
included general specifications, piping drawings, code require-
ments, electrical requirements, desuperheater detail drawings 
and construction date requirements. Responses to the request 
were opened on June 7. After reviewing the respondents quotes 
and qualifications, Broyles and Broyles, Inc., Atlanta Division, 
was selected as the contractor. Construction of the Research 
Experiment at Plant Yates, a Georgia Power Company facility, 
is scheduled to begin on or about July 12, 1976. 
Selection of the storage media was also made during this 
quarter. The hydrocarbon oil will be EXXON heat transfer oil, 
HT-43. The molten salt will be heat transfer salt, HIS. The 
by weight chemical composition of the salt is 53 percent 
potassium nitrate, 40 percent sodium nitride and 7 percent 
sodium nitrate. Orders for both storage media will be placed 
early in July. 
2. 	Other Program Activities  
Two program reviews were conducted during this quarter: 
(1) the Quarterly Program Review and Detailed Design Review 
on May 20 and 21, (2) the Semi-Annual Program Review on June 2. 
The Research Experiment Final Test Plan was written during 
this quarter, the detailed test procedures were defined, and 
writing of the procedures was begun. 
B. 	THERMAL STORAGE SUBSYSTEM RESEARCH EXPERIMENT DETAILED DESIGN 
The major program efforts this quarter were the completion of 
the detailed design of the Research Experiment and the 
preparation of the Final Test Plan and Detailed Procedures. 
The test plan will be discussed in the next section of this 
report. The design effort, which was concentrated in the first 
half of the report period, is covered in this section. 
1. 	Research Experiment Detailed Schematic 
Some modifications to the Research Experiment design have been 
made since the last Quarterly Report was published. These 
changes have all been incorporated into the detailed schematic 
shown in Figure VI-1. Generally, the changes simplify system 
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Figure VI-1. Schematic of Thermal Storage System Research Experiment. 
has been added to the main steam line. When the Research 
Experiment is not being operated, the steam and water side of 
the heat exchangers and piping will be drained. The pressure 
will then be reduced to near atmospheric and a 10 psig nitrogen 
line into the main steam line will be opened. The nitrogen line 
will have a check valve in it to prevent backflow into the 
nitrogen cover gas system. The cover gas will minimise the 
formation of condensate in the piping and heat exchangers over-
night and eliminate oxygen contamination of feedwater and steam 
during system start-up. 
Two piping changes have been made to make it easier to drain 
condensate from the steam lines. The low point in the steam 
line into the Research Experiment has been moved so that this 
line can now be drained through FCV6. The separate drain line 
that contained the blowdown valve, BDV1 was eliminated. The 
drain valve, DV10, on the head of HE1 has been changed to a 
blowdown valve and the corresponding drain line is now 
connected to the silencer. Steam and feedwater sampling 
lines have been added. Samples of feedwater into the system 
and condensate out of the system will be drained off through 
SV2. The samples will be cooled and a conductivity measurement 
will be made. Additional tests will measure sample pH, oxygen 
content and nitrate content. Steam samples will be collected 
through SV1 during charging and discharging. The steam will be 
condensed and then analysed in the same manner as the condensate 
and feedwater. 
Approximately 20 surface contact thermocouples have been added 
to the schematic. These sensors will monitor temperatures that 
are important for safety reasons or necessary for system 
analysis. It was recognized at the beginning of the program 
that these thermocouples would be needed, but their location was 
dependent on the details of the design, and so the locations 
were not specified until the design was largely complete. These 
thermocouples are designated as SCTC's on the schematic. 
2. 	Heat Exchajmers 
The heat transfer parameters, surface areas, number of tubes, 
etc., for the Research Experiment heat exchangers were reported 
in the last Quarterly Report. Thermxchanger, Inc., completed 
the detailed design of the exchangers during this quarter and 
some of the design features will influence the heat exchangers 
performance and the operation of the Research Experiment. 
These features are shown in Figures VI-2 to VI-4, the outline 
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Figure V1-4. Drawing of Subcooling-Preheating Heat Exchanger HE3. 
It is anticipated that the biggest thermal stresses during 
temperature transients will occur in the tube sheets of the two 
NE1 exchangers, Figure VI-2. When heat is being stored in the 
Research Experiment in the chart nag mode, steam will enter the 
top desuperheating exchanger at /55 K (9O0 0 F). When steam is 
generated by the Research Experiment discharging operation, 
steam will exit this exchanger at 673 K (752 0 F). The 
reversing operation requires that the steam side of the head 
of the heat exchanger undergo a temperature change of E3 K 
(1500 F). Thermxchanger is collaborating with Nuclear Services 
of Oakland, California to determine the effect of rate of 
temperature change on the thermal stresses and fatigue life of 
the tube sheet which is 0.144 m (5-11/16 inch) thick. The 
study is not complete, hut preliminary calculations indicate 
that Research Experiment operation can be reversed in 30 
minutes. Details of the study will be presented in a later 
report. 
The head of HE2, Figure VI-3, will act as the steam separator 
when the Thermal Storage Subsystem Research Experiment is 
generating steam. The water level will be maintained 0.622 m 
(24 1.; inch) above the top tube sheet during discharge. HE2 will 
function as a natural circulation boiler in this mode of 
operation, and a 0.102 m (4 inch) diameter recirculation line 
enters the top head 0.318 m (12 inch). above the tube sheet. 
The baffle around the recirculation line entrance will minimize 
the amount of entrained steam vapor that is drawn down this line. 
The liquid level in the top head will be measured with two 
differential pressure sensors. The output of one sensor will 
be used to control and the outpet from the second sensor will 
be used to monitor the liquid level. This approach is 
conventional power plant practice. The bottom taps for , both 
sensors Will be located in a quiescent area inside the 
recirculation line baffle. A 0.152 m (6 inch) thick wire mesh 
drying screen is located 0.724 Fr: (28 inch) above the nominal 
liquid level. Steam will exit the top of HE2 through a 0.102 m 
(4 inch) diameter T-shaped dry pipe in the head. When the 
Research Experiment is being charged, the water level in HE2 
will be maintained 0.312 m (In inch) above the bottom tube 
sheet. The liquid level will acain be measured with a 
differential pressure sensor. The bottom tap of the sensor 
is located in the bottom head of HE2 and the top tap is 
located in the recirculation line. 
HE3 is similar in construction to the HE1 units. 	It is the 
smallest of the heat exchangers and undergoes a relatively 
small temperature change during a reversal of operation from 
charging to discharging. HE3 always functions as a liquid to 
liquid heat exchanger and its design is the most conventional 
of the three units. 
J. 	Research Experiment  Tanks 
Some of the design features of the salt tanks reported in the 
last Quarterly Report have been changed. Only ena tank, the 
hot tank, will have three thermocouple wells. The low 
temperature salt tank will have two we 	The liquid level 
sensor for the salt tanks has been changed Tarn a flowing 
nitrogen manometer to a differential pressure sensor. This 
level sensor will incorporate thennal isolatio lines between 
the pressure sensing ports on the tank and the pressure cells. 
The isolation lines will be filled with a high temperature 
silicon-based oil. 	The liquid level will be r,easured in 
only one salt tank. The function and design of the oil tanks 
have not been changed. 
4. Research Experiment Pumps 
The pumps for the Research Experiment have been ordered. The 
pump specifications are given in Table VI-1. The two salt 
pumps which were described in the last Quarterly Report will 
be located in the salt tanks. Each of these pumps will pump 
the salt from the tank in which it is located into the other 
tank. The pump in Tl, the hot tank, will operate only during 
the discharging operation, and the pump in 12, the cold tank, 
will operate only during the charging operatic: -.. Since these 
pumps will always be submerged in molten salt, there is no 
need to provide coollng to them when they are running, hut 
control valve FCV1 is closed and there is no flow through the 
pumps. The heat generated during this operation will be carried 
away by the salt in the tank. The single oil pump operates 
during both charging and discharging. Valves are used to 
reverse oil flow through the heat exchangers and to the tanks. 
A bypass loop around this pump contains a small heat exchanger 
which will protect the pump from overheating c!uring periods of 
low or no oil flow. 
5. Desuperheater  Design Considerations 
The two desuperheaters, DSI and OS?, as shown in Figure VI-5, 
are designed to provide full range operation Tram 20 to 100 
percent of system flow in the charging mode under condition of 
operation and no-operation of heat exchanger re. 1 (HE1). 
The spray nozzle assemblies are commercially available Forney 
Engineering Co. MA-330 units. Due to the requirements for 5-to-
1 turndown, venturi sections have been incorporated into the 
devices to provide enhanced atomization of the injected feed-
water at the "low" steam flow rates. The uniqueness of these 
TABLE VI-1 
PUMP SPECIFICATIONS AND SUPPLIERS 
Parameter 
 
CP-1 & 2 	 CP-3 
     
Storage Fluid Circulated 	Heat transfer salt (molten) 	Heat transfer oil (hydrocarbon oil) 
Pump Type 	 Centrifugal, single stage 	Centrifugal, single stage 
Mounting 	 Vortical, tank mounted 	 Horizontal, base mounted 
Casing Material 	 Stainless steel 	 Cast steel 
Impeller Material 	 Stainless steel 	 Cast iron 
Rated Drive Power, kW (hp) 	3.73 (5) 	 22.37 (30) 
Speed, rad/s (rpm) 	 133 (1750) 	 366 (3500) 
Rated Capacity, liter /s (gpm) 	1.14 (18) 	 25.23 (400) 
Total Developed Head, m (ft) 	21.34 (70) 	 76.20 (250) 
Pump Size, Discharge x 	 38.1 x 50.8 (1.5 x 2) 	 76.2 x 101.6 (3 x 4) 
Suction mm (inch) 
Supplier 	 Lawrence Pump and Engine Co. 	Dean Brothers Pumps, Inc. 
Lawrence, Massachusetts 	Indianapolis, Indiana 
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